MANHOLE COVER LIQUID LEVEL 
SENSOR MONITORING SYSTEM 
John A. Pasko / TEC 1238-01 
Sheet 1 of 13 



20 



26 




COMMUNICATIONS 
NETWORK 

38 



1 



34 



1. 



EVENT 
MESSAGE 
TRANMISSION 



WASTEWATER 

HANDLING SYSTEM 




WAP 
DEVICE 



J— 



SATELLITE -* 



SATELLITE 
RECEIVER 



36 



40 



TERRESTRIAL 
ANTENNA 



24 



28 



1 



46 

INTERNET > 





NETWORK 
OPERATIONS 
CENTER 



PROCESSING 
SYSTEM ^28a 



EVENT MESSAGE 
RECEIVER 



SENSOR 
MODULE 
IDENTIFIER 



28b 



EVENT LOCATOR 



NOTIFICATION 
MESSAGE 
GENERATOR 



DATABASE 29 



-30 



NOTIFICATION 
MESSAGE 




28c 





48 




) 


NOTIFICATION 


RECIPIENT 



~V28d 



FIG. 1 



MANHOLE COVER LIQUID LEVEL 
SENSOR MONITORING SYSTEM 
John A. Pasko / TEC1238-01 
Sheet 2 of 13 



22 



54 



V 



821 



661 



WIRELESS 
COMMUNICATIONS 
DEVICE 



PROCESSOR/ 
SOFTWARE 



59 



V 



60 



V 



CAPACITIVE 
SENSING 
CIRCUIT 



56 



w 



FIG. 2A 



62^ 



GND 
WIRE 



64 

SENSOR 
WIRE 



V 



MANHOLE COVER LIQUID LEVEL 
SENSOR MONITORING SYSTEM 
John A. Pasko / TEC1238-01 
Sheet 3 of 13 



WIRELESS 
COMMUNICATIONS 
DEVICE 



COMMUNICATION "\ 



RX/TX 



"U58 



58a 



PROCESSOR/ 
SOFTWARE 



EVENT ALARM 
MONITOR 



I POWER WAKE/SLEEP 
I CONTROL 



EVENT MESSAGE 
GENERATOR 



IDENTIFYING CODE 
GENERATOR 



TIMER 



MEMORY 



r- S8b 

DATA CONTROLLER <^ 



•59 
59a 



59b 
59 c 

59d 

59e 
59f 



70 



ZL 



PROBE 



60 



CAPACITIVE SENSING 
ALARM CIRCUIT 

C 



60a 



LIQUID LEVEL SENSOR 



STILL ALIVE TIMER 



94 



BATTERY LOW SENSOR 



BIT 



9* 



60 b 



COMM. DEVICE POWER 
LATCH/ DRIVER 



DATA INTERFACE 



60d 



60c 



r 



FIG. 2B 



MANHOLE COVER LIQUID LEVEL 
SENSOR MONITORING SYSTEM 
John A. Pasko / TEC1238-01 
Sheet 4 of 13 




MANHOLE COVER LIQUID LEVEL 
SENSOR MONITORING SYSTEM 
John A. Pasko / TEC1238-01 
Sheet 5 of 13 




FIG. 4B 



MANHOLE COVER LIQUID LEVEL 
SENSOR MONITORING SYSTEM 
John A. Pasko / TEC1238-01 
Sheet 6 of 13 



o 

SO 



u 

ui | 

£ « i 

Q| 



2 r~ 1 



r" 



i 



T 



o 



2 



i_ 



ess** 



9 
o 2 

LL) OS 



oo 



I 

-0! 



ESr— 1 

3 Si 

3 I 
I 



u 
u 
> 

> 



Ol —i 



MANHOLE COVER LIQUID LEVEL 
SENSOR MONITORING SYSTEM 
John A. Pasko / TEC1238-01 
Sheet 7 of 13 



MODEM VCC 

4^ R9 
W 



60 



BATTERY VCC 




PROGRAMMING 
PORT 



FIG. 5B 



MANHOLE COVER LIQUID LEVEL 
SENSOR MONITORING SYSTEM 
John A. Pasko / TEC1238-01 
Sheet 8 of 13 



START, 



• 150 





1 r'52 




INSTALL SENSOR MODULE AND ANTENNA 










INITIATE COMMUNICATION BETWEEN WAP DEVICE AND SYSTEM PROCESSOR 



SELECT REGISTER SENSOR MODULE VIA WAP DEVICE 1 56 



I 



WAP DEVICE TRANSMITS GPS 
COORDINATES TO SYSTEM 
PROCESSOR 



158 



INITIATE SENSOR MODULE BIT 



160 



SENSOR MODULE TRANSMITS SERIAL NUMBER TO SYSTEM PROCESSOR 



162 



WAP DEVICE RECEIVES / DISPLAYS SERIAL NUMBER / 
LOCATION FROM SYSTEM PROCESSOR 



164 



CONFIRM REGISTRATION OF SENSOR MODULE VIA WAP DEVICE 



166 



POWER DOWN SENSOR MODULE COMMUNICATION DEVICE ^ 



168 



BEGIN LIQUID LEVEL MONITORING 



170 



CJnD^j 72 



FIG- 6 



MANHOLE COVER LIQUID LEVEL 
SENSOR MONITORING SYSTEM 
John A. Pasko / TEC1238-01 
Sheet 9 of 13 



200 




I 



POWER DOWN 
COMM. DEVICE? / NO 




YES 



POWER DOWN 
COMM. DEVICE TO 
NO POWER MODE 



206-^/" 



WAKE UP COMM. 
DEVICE? 



210- 



YES 



WAKE UP COMM. 
DEVICE 



212 



FIRST HIGH 
LIQUID LEVEL? 



216 



NO 



SECOND HIGH 
LIQUID LEVEL? 



220 V. 



NO 



LOW LIQUID 
LEVEL? 



NO 



NO 



214 



YES 




ADD FIRST HIGH LIQUID LEVEL 
EVENT TO MESSAGE 



218 



YES 




ADD SECOND HIGH LIQUID 
LEVEL EVENT TO MESSAGE 



224 



YES 




ADD LOW LIQUID LEVEL 
EVENT TO MESSAGE 



FIG. 7A 



MANHOLE COVER LIQUID LEVEL 
SENSOR MONITORING SYSTEM 
John A. Pasko / TEC1238-01 
Sheet 10 of 13 



® 



NO 



228 



226 



S BUILT-IN -TEST? 

<^-^ ~T~ 




CONDUCT 
BUILT-IN-TEST 



230 



ADD BIT EVENT 
TO MESSAGE 



NO 



<^ BATTERY LOW? ^> 
23T7 ~ r ~" 



YES 



NO 



ADD BATTERY LOW EVENT TO 
MESSA GE 

£ 234 



STILL-ALIVE 
INTE RVAL? 

NO 



YES 




ADD STILL-ALIVE EVENT TO 
MESSAGE 



r 



238 



TRANSMIT MESSAGE 



240 



LOW POWER 
STANDBY MODE 

242 J 



FIG.7B 



MANHOLE COVER LIQUID LEVEL 
SENSOR MONITORING SYSTEM 
John A. Pasko / TEC 1238-01 
Sheet 11 of 13 



APPLIED 
ELECTRONICS 



SEWER WATER LEVEL 

MONITORING SERVICE 



SEWER SYSTEM STATUS: 



FLOODING DETECTED 



LOCATION 



FLOOD STATUS 



TECHNICIAN 



EVENT START 



AEPROTO#2 



FLOODED 



ON SCENE 



2/28/2002 10:20:11 PM GMT 



FIG. 8 



TELEMETRY HISTORY REPORT 

SELECTED UNITS: SENSOR #2 

DATE RANGE: FROM.2/28/2002 12:00:00 AM TO: 2/28/2002 2:27:54 PM(PST) 



UNIT NAME 


ID 


DATE/TIME 


TELEMETRY BIT DESCRIPTION 


TELEMETRY BIT VALUE 


SENSOR #2 


524 


02/28/2002 05:28:54 AM 


WATER LEVEL 


FLOODING 


SENSOR #2 


524 


02/28/2002 05:29:02 AM 


BIT2 


ON 


SENSOR #2 


524 


02/28/2002 05:31;15AM 


TECHNICIAN 


ON SCENE 


SENSOR #2 


524 


02/28/2002 05:31:15 AM 


BIT2 


OFF 


SENSOR #2 


524 


02/28/2002 05:31:50 AM 


WATER LEVEL 


ON 


SENSOR #2 


524 


02/28/2002 05:32:55 AM 


TECHNICIAN 


NOT PRESENT 


SENSOR #2 


524 


02/28/2002 05:36:08 AM 


WATER LEVEL 


FLOODING 


SENSOR #2 


524 


02/28/2002 05:36:15 AM 


BIT2 


ON 


SENSOR #2 


524 


02/28/2002 05:37:14 AM 


BIT2 


OFF 


SENSOR #2 


524 


02/28/2002 05:39:08 AM 


WATER LEVEL 


OK 




524 


02/28/2002 05:39:58 AM 


TECHNICIAN 


ON SCENE 


SENSOR #2 


524 


02/28/2002 05:44:28 AM 


TECHNICIAN 


NOT PRESENT 



FIG. 9 
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